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G. E. FORSYTHE (June magnetic drum. The four codes have been filed for public examination with: (i) Librarian, Numerical Analysis Research, University of California, Los Angeles 24, Calif., and (ii) Computation Laboratory, National Bureau of Standards, Washington 25, D. C. The first code causes SWAC to examine in lexicographic order the 416 (about 4X109) possible multiplication tables for four elements, and to punch out the associative ones. The associativity test takes SWAC about 10_1 second per table; at this rate it would require over 13 years for 416 tests. Testing of partial tables for associativity, however, allows SWAC to reject large blocks of tables at a time, and to punch out all 3492 semigroups in less than 80 minutes.
The second code causes SWAC to punch out the normal form of each of the 3492 multiplication tables-a mostly unnecessary procedure consuming about 120 minutes.
The third code causes SWAC to reject the duplicates among the 3492 normal forms, and punch out the 126 distinct normal forms in lexicographic order. It runs in 5 to 10 minutes.
The fourth code converts the 126 norrhal forms from base 2 notation to base 4, and punches each normal form on a separate card for later listing on a tabulator.
Each code has been run twice on different days and the outputs are identical.
3. 
The multiplication tables for n=3 were normalized by J. L. Self ridge and T. S. Motzkin from those in [5] . The normal forms for »=4 are a reproduction of the output of the fourth SWAC code described above.
The author believes the table for n = 4 to be correct and complete for the following reasons: (a) the normal forms were generated twice on SWAC from codes the author prepared personally, and the printer's copy was tabulated directly from SWAC's punch-card output; (b) a machine computation shows that 121 of the semigroups in the 003, 118, 010, 004, 078, 079, 030, 044, 009, 1-006, 002, 119, 031, 053, 008, 117, 007, 043, 005, 2-101, 071, 075, 110, 093, 080, 063, 108, 077, 038, 3-083, 061, 026, 025, 049, 039, 045, 076, 036, 120, 4-054, 121, 116, 100, 092, 072, 073, 062, 041, 040, 5-051, 050, 042, 037, 109, 091, 052, 107, 089, 070, 6-103, 087, 074, 102, 068, 069, 032, 088, 081, 060, 7-059, 022, 024, 027, 048, 033, 125, 126, 096, 066, 8-084, 095, 086, 065, 097, 085, 067, 098, 064, 035, 9-124, 082, 094, 058, 023, 123, 028, 046, 122, 047, 10-034, 020, 013, 012, 115, 055, 114, 099, 106, 090, 11-056, 104, 014, 015, 112, 057, 113 
